SUMMARY In a case of cephalic tetanus with left facial spasms and trismus, the repetitive stimulation of the left facial nerve at 3, 10 and 20 Hz showed no facilitation or decrement. The amplitudes of the blink reflex were 50% lower on the affected side. The silent period of the masseter muscles was shortened. Concentric needle examination of the masseters and left facial muscles disclosed an almost continuous involuntary firing of motor unit potentials. Single fibre EMG of the left frontalis muscle showed increased jitter and blocking in a significant proportion of the recorded potentials. Both jitter and blocking improved on higher innervation rates. All electrophysiological findings were normal on the second examination when the patient was asymptomatic. The single fibre EMG findings point to a presynaptic defect in the neuromuscular transmission in human tetanus.
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The clinical manifestations of tetanus in mammals are mainly characterised by spasms produced by the central action of the tetanus toxin which provokes abnormal motoneuron activity.' However, experimental studies have demonstrated that, in addition to its central effects, tetanus toxin also blocks neuromuscular transmission in rat,23 mouse45 and goldfish-fin67 muscle by impairing the acetyl choline release at nerve terminals. In humans, muscle biopsy has shown myopathic changes in the acute stage of the illness89 and neurogenic atrophy in cases of chronic'0 and neonatal tetanus." Electrophysiological investigations have shown denervation potentials in some cases of cephalic '2 13 and chronic'0 tetanus, and an axonal neuropathy in the severe generalised form of the disease. '4 Only in a few cases '-16 has neuromuscular transmission been specifically tested, showing pathologic facilitation on repetitive stimulation at high frequencies in one case.'5 Single fibre EMG allows detection of minor disturbances of the neuromuscular transmission before any abnormality can be seen with repetitive nerve stimulation.'-'9 However, no single fibre EMG studies have been published in human tetanus to our knowledge. We report a case of cephalic tetanus in which single fibre EMG findings provided further evidence of a presynaptic defect.
Case report
A 58-year-old farmer was in good health until one month before admission when he had a car accident and lacerated the left side of his forehead. He had never had tetanus prophylaxis and antitoxin was not given at the time of the accident. Two days later, he developed stiffness and spasm of the left facial and neck muscles, difficulty in opening his mouth, dysphagia, insomnia and headache. As the symptoms persisted, he was referred for evaluation. On examination he was an alert and oriented patient with normal vital signs. Spasms of all the left facial muscles and trismus were prominent. The jaw jerk was brisk. Upon repeated volitional contraction of the facial muscles, the left facial spasm increased. On (fig 2a) . In almost every abnormal pair the jitter was clearly dependent on the discharge rate, that is, higher innervation rates decreased the jitter values and the number of blockings and vice versa. This phenomenon was particularly well seen in pairs with good voluntary control (fig 2b) , although no quantitative correlation could be made. In some pairs with interval between the two components less than 4 ms, the interpotential interval (IPI) showed dependence on the previous inter-discharge interval (IDI): the IPI decreased when the preceding IDI was shorter (fig  2c) . On the second examination, three months later, all of 19 studied potential pairs had a normal jitter (mean 28-97 + 7-98 ,s), and the described phenomena were not seen any longer (fig 1) On the first examination with single fibre EMG, one month after the onset of symptoms, the jitter was increased in 57% of the recorded pairs, with partial blocking in about 20%. Impulse blocking occurred when jitter was higher than 120 ,s except in one pair that showed intermittent blockings with a rather low jitter of 55 ,us. This unusual phenomenon has been described in cases of myasthenic syndrome52 and botulism '8 and could be explained by a stepwise decrease of the EPPs amplitude. Increased jitter and blocking also occur in myasthenia gravis, ongoing denervation and reinnervation.22 The possibility that increased jitter and blocking were actually due to distal axonal involvement appears unlikely, as in this case (as in myasthenia gravis) increased discharge rates should result in increased rather than reduced jitter and blocking. In our patient, increment of firing rates typically resulted in a reduction of the jitter values and partially overcame the blocking. Such facilitation of neuromuscular transmission has been well documented in human botulism '8 and myasthenic syndrome52 53 and points to the presynaptic nature of the disturbance.5253 Also, the observed shortening of the IPIs following shorter IDIs, which is usually interpreted as a result of increased muscle fibre propagation velocity22 is in our case believed to be due to facilitated neuromuscular transmission and consequently shorter delay at the motor end plate. Reduction of the safety factor of neuromuscular transmission in disorders associated with presynaptic defects is due to a disturbance in the release of acetyl choline quanta from the nerve terminals.5455 The impaired release results in EEPs with marked amplitude variability, some being too small to trigger muscle fibre action potentials. A probable explanation for the deficient release of acetyl choline quanta is a disorder of calcium uptake at nerve terminals, which is necessary for the depolarisation-secretion coupling.
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